The migration pattern of Illex argentinus in the waters off Argentina was estimated based on the data collected by research survey from April 1978 to April 1979 and on fisheries statistics of Japanese commercial vessels. In spring of the Southern Hemisphere juvenile squid appear in the northern half of the Patagonian Shelf excluding the area covered by the coastal waters. They disperse gradually towards offshore and southern waters, and spread their habitat to almost the entire shelf by summer. In autumn they move towards the east (the edge of the shelf) and north and aggregate on the slope of 400-700m in depth for some time in the north and middle parts of the shelf. Then they leave the slope probably for spawning in winter.
Calamar Illex argentinus (Castellanos), a species of short-finned squids, is distributed in the waters off Argentina and Uruguay. The substantial fishery for this squid started in waters off Argentina in 1978. Since then, fishing vessels from Argentina, German Democratic Republic, Japan, Korea, Poland, Taiwan, Uruguay, and U. S. S. R. have been engaged in the exploitation of this species. The annual catches in recent years have reached 200,000 tons. However, the information on the biology and population dynamics of this species is still insufficient,1) and no detailed analysis on the migration has been reported.
A joint survey between Japan and Argentina for the purpose of estimating standing stock sizes of bottom fishes was carried out in the waters off Argentina using a trawler, the R/V Shinkai Maru, from April 1978 to April 1979. A large amount of data on bottom fishes including calamar was collected from the survey. The preliminary result obtained with the cooperations of scientists of two countries was already reported.2) The growth and life span of calamar were estimated based mainly on monthly size composition data collected during the survey.3) The present paper analyzes the migration of this species in a period inhabiting the continental shelf and slope based on catch data at the trawl stations arrayed into a grid in the survey and on Japanese fisheries statistics in this area.
The author wishes to express his sincere thanks to Prof. T. Okutani high-sea trawl fishery since 1978 and for squid-jig fishery since 1985. In this report, monthly CPUEs of both trawlers and jiggers and the towing depths of several trawlers recorded in their logbooks were used for detecting the movement of calamar. Since this species has a life span of one year and is born in July-September, 3) two successive year classes were handled during the joint survey, viz. 1977 year class from April 1978 to August 1978 and 1978 year class from September 1978 to April 1979. In this paper, analyses were made in the order of growth regardless of year classes, assuming no substantial differences in migration pattern will exist between year classes.
Results
The smallest size group observed throughout cruises of the R/V Shinkai Maru had a length mode at about 5cm in mantle length (ML), and appeared at six trawl stations in the period of 21 September-12 October 1978 (the 6th cruise), as shown in Fig. 2 . This period corresponds to the last stage of spawning season, and some large matured animals were also caught at not a few of the stations. For simplification, data relevant to them are excluded in Fig. 2 (see Hatanaka3) for details of size composition). The smallest size group appeared in the frontal zone between warmer coastal waters and cooler offshore waters (Falkland/Malvinus Current).
The results in the period of 19 October-14 November 1978 (the 7th cruise) are also shown in Fig. 2 . Although some large animals (the previous year class which is not incorpolated in the figure) still remained, young animals having a mode at about 14cm ML appeared mainly in the frontal zone and its slightly offshore side in the northern half of Patagonian Shelf.
In the period of 12 January-14 March 1979 (the 10th and 11th cruises), squid were distributed almost all over the shelf excluding the area covered by warmer coastal waters (Fig. 3) . The density of squid was fairly uniform but more or less higher in the middle and southern parts of the shelf. Although the area covered in the period of 19 March-11 April 1979 (the 12th cruise) was limited, the distribution pattern was similar to that in the former period ( Fig. 3) . In the period of 10 April-11 June 1978 (the 1st and 2nd cruises), squid were still distributed over the shelf excluding the coastal area, but they were abundant exclusively on the outer edge and slope in the northern and central parts of the shelf (Fig.  4) . The period of 15 July-15 September 1978 (the 4th and 5th cruises) corresponds to the spawning season. The abundance of the squid remarkably declined not only on the shelf but also on the slope, except a single station in the northern end of survey area (Fig. 4) . No squid was found in the southern part of the shelf.
The results obtained by those cruises are summarized as follows; 1) In early spring (September and October) in the Southern Hemisphere, juveniles appeared in the frontal zone between warmer coastal waters and cooler offshore waters in the northern half of the Patagonian Shelf.
2) Then they gradually dispersed towards offshore and southern waters. By the time they attained to six months old in summer (January), they already spread their habitat over the whole Patagonian Shelf excluding coastal area.
3) In autumn (April and May), they moved towards the east (the edge of the shelf) and north, and aggregated on the slope in the north and middle parts of the shelf. 4) They left the slope in winter (July) for spawning.
The fishing grounds of both Japanese squid jiggers and trawlers are located on the outer edge and slope extruding outside of 200-n. mile zone of Argentina and north and northwest of the Falkland Is. (Fig. 1) . Monthly squid CPUEs by jig fishery and those by trawl fishery in these fishing grounds are shown in Fig. 5 . In the case of jig fishery, CPUEs were fairly high from January to March, highest in April, and then rapidly declined in June. CPUEs of trawl fishery were low from January till March or April, then rapidly increased in May, and dropped in July or August.
Average towing depth of some trawlers for every five days in several years are shown in Fig. 6 . The towing depth changed drastically within the fishing season. The depth increased from April or May and attained to 500-700m at the end of fishing season in July.
Those results were interpreted as follows;
1) The squid were widely distributed on the shelf in February and March, and jiggers caught them efficiently by means of fishing light at night. However, trawlers' CPUEs were low because of no way for attracting them in those months.
2) In April squid moved to outer edge of the shelf, and consequently CPUEs of jigger rose there.
3) In May and June the majority of the animals moved further to the slope and resulted in dense concentration in depths of 400-700m. Trawlers had good catches, but jiggers could not catch them any longer. 4) Most of the squid left the slope in July and the trawlers' CPUE dropped consequently
Discussion
It is well known that some squid species of Ommastrephid family migrate from the place where they are hatched to areas which allow them to feed sufficiently. They grow up and mature to some degree there till leaving for the spawning ground.4,5) Such a type of migration is generally 
